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A variety of indigenous microbial strains were found to be involved in
decomposition of agro-industrial residues for preparation of dry and wet
composts. Among them four fungal isolates were found to be dominant in
decomposition of the lignocellulosics of the residues. These isolates
identified as Trichoderma sp., Aspergillus niger, Aspergillus flavus and
Penicillum sp. were capable of producing Cellulolytic and Xylanolytic
enzymes. Agro-wastes were inoculated with the isolates as mixed culture
for determining their enzymatic activity during composting where enzymatic
activity was stable up to 15 days, but pH was found to be gradually
dropped to 4. Trichoderma sp. was found to be most potential in producing
celluloytic and Xylanolytic enzymes. However, growth of Aspergillus
flavus was faster than that of Trichoderma sp. in Potato Dextrose Agar
medium.  2014 Trade Science Inc. - INDIA

INTRODUCTION

Composting is a biotechnological art of decompo-
sition of organic wastes. It is well recognized that cellu-
lolytic fungi especially Aspergillus spp, Trichoderma
spp, Penicillium spp, Candida spp. Etc. play an im-
portant role in composting of agro-industrial residues[1].
A few bacteria have been recently reported to yield
cellulase activity. Bacteria involved in cellulase produc-
tion include the Corynebacterium, Cellulomonas
fimi [2], Bacillus licheniformis, Brevibacillus
parabrevis, Cellulomonas cellulans MTCC 23,
Cytophaga hutchinsonii NCIM 2338, Pseudomo-

nas aeruginose, Ralstonia pickettii, Pseudomonas
sp. and Pseudomonas cepacea and thermophilic bac-
teria Clostridium thermocellum[2] , Thermoascus
aurantiacus[3].

Even though there are many reports on cellulase
producing fungi[4] only few have high activities for com-
mercial success[5,6]. Filamentous fungi are preferred for
commercially important enzymes production, because
the level of the enzymes produced by these cultures is
higher than those obtained from yeast and bacteria[7].

Microorganisms of the genera Trichoderma and
Aspergillus are thought to be cellulase producers, and
crude enzymes produced by these microorganisms are
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commercially available for use. The most extensively
studied cellulolytic and hemicellulolytic enzyme-produc-
ing fungi are the Trichoderma species including T.
reesei [8,9], T. viride[10], T. harzianum [11], T.
longibrachiatum[12].

MATERIALS AND METHODS

Two types of locally made compost were used as
sample for the isolation of the potential microbes. Stan-
dard serial-dilution agar plate method was employed
for quantitative analysis of total aerobic heterotrophic
microorganisms using nutrient agar medium[13]. The
plates were incubated at 37 ºC for 24 hours.

The cellulolytic fungus was isolated from compost.
The fungal isolates were inoculated on slants of potato
dextrose agar (PDA)[14] and incubated at 30°C for 4-5

days using Heraeus incubator (BK500, Germany) to
produce mycelium and spores. The cultures were kept
at 4 °C in refrigerator (Italy) and sub cultured every 3-

4 weeks regularly. The fungal colonies grown on PDA
medium (for 4-5 days and 3 days respectively at 30°C)

were studied for size, shape, colour, opacity, consis-
tency, texture, pigment formation etc. The selected fungal
mycelia and yeast cells were examined using a phase-
contrast microscope (Nikon Microphot, UFX-IIA,
Japan) and their microscopic features were noted. For
counting the fungal spore and yeast cells in culture,
Neubauer counting chamber (Germany) was used.

The number of viable cells was determined by se-
rial dilution in saline and then spreading 0.1 ml of the
appropriately diluted sample onto Nutrient Agar me-
dium. This method assumes that each of the viable cells
from an individual colony when grown on Nutrient Agar
plate. The plates were incubated at 37 °C for 24 hrs
and the number of colonies was counted with a colony
counter.

The fungal inoculum was grown on medium con-
taining (per liter) 10g yeast extract, 10g beef extract,
2g peptone, 1g glucose and appropriate amount of
FeSO

4
.7H

2
O. This medium was used for enrichment

of the growth of the organism. The standard mineral
basal medium used for fungal growth and enzyme[15]. It
contained (per liter) 0.6 g KH

2
PO

4
, 0.5 g

MgSO
4
.7H

2
O, 0.4 g K

2
HPO

4
, 0.74 g CaCl

2
.2H

2
O,

2.32 g NH
4
H

2
PO

4
, and 1.0 g yeast extract, and 7.0 ml

of trace salts solution containing (per 100 ml): 200 mg

CoCl.7H
2
O, 500 mg FeSO

4
.7H

2
O, 160 mg

MnSO
4
.H

2
O, and 140 mg ZnSO

4
.7H

2
O and 2.0% (w/

v) sugarcane bagasse as a carbon source.
Growth in liquid culture media was carried out in

250 ml wide-mouth conical flask containing 50 ml me-
dium, containing the substance for quantitative studies
on growth and enzyme production. The strains were
grown under different nutritional conditions (media, car-
bon and nitrogen substance, concentration of substance,
etc.) and environmental conditions (initial pH) in a ro-
tary shaker at 150 rpm for various growth periods up
to 72 hrs. For evaluation of the effect of culture pH on
enzyme production, the fungus Trichoderma sp. was
cultivated in enzyme production medium with different
initial pH value (4.0-6.0) at 30oC and 200 rpm for 3
days. After incubation the enzyme activity (CMCase)
was determined.

After production of enzymes in shake and static
cultures, the cells were separated out by centrifugation
(WIFUG Lab. Centrifuge 200 E, Japan) at 10,000×g

for 10 min. The supernatant was dialyzed against 0.1
M phosphate buffer (pH=6.8) overnight to remove the
unwanted low molecular weight solutes of the culture
supernatant. The dialyzed culture supernatant was then
directly assayed or storage at 4 oC.

Activity of different enzymes such as carboxym-
ethyl cellulase (CMCase), Xylanase activities of the
culture supernatant were assayed using specific assay
substrates and appropriate adjustment of incubation
times, so that the estimated activities were within the
optimum range of each enzyme.

The agro-waste was collected from local area. The
waste contained various residues. The volume of the
container was 8 liter. The weight of the waste was 6 kg.
Inoculum growth media were inoculated with potential
microbes and the media were incubated for 24 hrs in a
shaker. Then the cultures were mixed. Then the waste
was inoculated with the mixed culture. Then waste was
incubated for 15 days in aerobic condition.

SPSS version 11.5 was used to analysis the data.
One - way analysis of variance (ANOVA) was used to
determine significant difference where (P <0.05).

RESULTS AND DISCUSSIONS

In this study two types of locally made composts
were used as samples for the isolation of indigenous
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fungal strains. Nutrient agar medium was used for de-
termining the microbial load of the compost. Total bac-
terial density in locally made wet compost (8.6 ±
0.62×104cfumL-1) was significantly higher than that of

ure 4) and Penicillium sp. (Figure 5).
The different enzyme activity of four isolated fun-

gus species was determined (TABLE 1). In this study
the Trichoderma sp. showed higher CMCase and
Xylanase activity.

Agro-waste collected from local area was inocu-
lated with Aspergillus niger, A. flavus, Penicillium sp

Figure 1 : Bacterial density (cfumL-1) in locally made wet
and dry compost

dry compost (4.7 ± 1.2 ×104cfumL-1) (Figure 1).
Four types of colonies were found on Potato Dex-

trose Agar (PDA) medium. Then these different colo-
nies were subcultured several times on PDA media to
obtain pure culture of these different microbes. From
the colony morphology and microscopic features the
fungi were identified as Trichoderma sp. (Figure 2),
Aspergillus niger (Figure 3), Aspergillus flavus (Fig-

(a) (b)

Figure 2 : (a) Seven day old culture of Trichoderma sp. in
PDA medium and (b) Microscopic view of the mycelia of
Trichoderma sp.

(a) (b)

Figure 3 : (a) Seven day old culture of Aspergillus niger in
PDA medium at 25 °C and (b) Microscopic observation of

Aspergillus niger

(a) (b)

Figure 4 : (a) Seven day old culture of Aspergillus flavus in
PDA medium and (b) Microscopic observation of Aspergillus
flavus

Figure 5 : (a) Seven day old culture of Penicillium sp. in PDA
medium and (b) Microscopic observation of Penicillium sp.

(a) (b)

TABLE 1 : Enzyme activity of four isolated fungus species.

Enzyme activity (u/ml) produced by 
Substrate Enzyme 

Trichoderma sp Penicillium sp Aspergillus niger Aspergillus flavus 

CMC CMCase 0.91±0.01
aB 0.37±0.01

bcBC 0.41±0.01
bBC 0.40±0.02

bcBC 

Xylanase 8.10±0.03aA 3.87±0.01dA 4.25±0.01bA 4.15±0.03cA 

Bagasse 
CMCase 0.87±0.01

aB 0.32±0.01
bC 0.38±0.01

abC 0.37±0.01
abBC 
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and Trichoderma sp. isolates as mixed culture for de-
termining their enzymatic activity during composting
where enzymatic activity was stable up to 15 days (Fig-
ure 6) but pH was found to be gradually dropped to 4
(Figure 7).

67 (1997).
[6] Y.Elad; Biological control of foliar pathogens by

means of Trichoderma harzianum and potential
modes of action,.Crop.Prot, 19, 709-714 (2000).

[7] Y.P.Bakri, P.Jacques, P.Thonart; Xylanase produc-
tion by Penicillium canescens 10-10c in solid-state
fermentation,.Appl.Bio.Biotec.737-748 (2003).

[8] H.Durand, P.Soucaille, G,Tiraby; Comparative study
of cellulases and hemicellulases from four fungi:
Mesophiles Trichoderma reesei and Penicillium
sp .and thermophiles Thielavia terrestris and
Sporotrichum cellulolyticum .Enzyme
Microb.Technol., 6, 175-180 (1984).

[9] I.Gomes, J.Gomes, W.Steinar, H.Esterbauer; Pro-
duction of cellulase and xylanase by wild strain of
Trichoderma viridiae,.Appl.Microbiol.Biotechnol.,
36, 701-707 (1992).

[10] M.Linko, P.Markkanen, M.Baily; Production of cel-
lulases and hemicellulases by Trichoderma
viridae.In: Proceeding of the Symposium on Bio-
conversion of Cellulosic substrates into energy,
Chemicals and Microbial protein, T.K.Ghose,.(Ed),
329-350 (1978).

[11] M.Mes-Hartree, C.M.Hogan, J.N.Saddler; Influ-
ence of growth substrate on production of cellulase
enzymes by Trichoderma harzianum E58.
Biotechnol.Bioeng. 31, 725-729 (1998).

[12] J.C.Royer, J.P.Nakas; Xylanase production by Tri-
choderma longibrachiatum. Enzyme.Micro.
Technol., 11, 405-410 (1989).

[13] R.M.Atlas, R.C.Park, A.E.Brown; Laboratory
manual and experimental Microbiology.Mosby,Year
Book Inc., St.Louis, (1995).

[14] R.E.Beever, E.G.Bollard; The nature of the stimu-
lation of fungal growth by potato extract. J.Gen.
Microbiol., 60, 273-279 (1970).

[15] J.L.Copa-Patiòo, Y.G.Kim, P.Broda; Production and

initial characterization of the xylan-degrading sys-
tem of Phanerochaete chrysosporium. Appl.
Microbiol.Biotechnol., 40, 69�76 (1993).
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Figure 7 : Changes of pH during Composting of Agro-waste

REFERENCES

[1] P.Tucker, D.Speirs; Understanding home
Composting behaviour.Paisley, Scotland: University
of paisley, (2001).

[2] J.R.Kinghorn, G.Turner; Applied molecular genet-
ics of filamentous fungi. New York: Chapman and
Hall, Chapter 4, (1992).

[3] K.Mikio, T.Ken-ichiro, T.Seigo; Tokyo research
laboratories, Kyowa Hakko Kogyo Co. Ltd, (2006).

[4] C.S.Shin, J.P.Lee, J.S.Lee, S.C.Park; Enzyme pro-
duction of Trichoderma reesei Rut C-30 on vari-
ous lignocellulosic substrates,. App.Biochem.
Biotechnol., 84-86, 273-245 (2000).

[5] S.W.Kim, S.W .Kang, J.S.Lee; Cellulase and
xylanase production by Aspergillus niger KKS in
various bioreactors. Bioresource Tech.,.59(1), 63-


